Recent expansion of the telomeric complex in rodents: Two distinct POT1 proteins protect mouse telomeres.
Human telomeres are protected by shelterin, a complex that includes the POT1 single-stranded DNA binding protein. We found that mouse telomeres contain two POT1 paralogs, POT1a and POT1b, and we used conditional deletion to determine their function. Double-knockout cells showed that POT1a/b are required to prevent a DNA damage signal at chromosome ends, endoreduplication, and senescence. In contrast, POT1a/b were largely dispensable for repression of telomere fusions. Single knockouts and complementation experiments revealed that POT1a and POT1b have distinct functions. POT1a, but not POT1b, was required to repress a DNA damage signal at telomeres. Conversely, POT1b, but not POT1a, had the ability to regulate the amount of single-stranded DNA at the telomere terminus. We conclude that mouse telomeres require two distinct POT1 proteins whereas human telomeres have one. Such divergence is unprecedented in mammalian chromosome biology and has implications for modeling human telomere biology in mice.